Analysis of genetic heterogeneity within the type strain of satellite tobacco mosaic virus reveals variants and a strong bias for G to A substitution mutations.
Satellite tobacco mosaic virus (STMV) is a small plant virus that is dependent for its replication on the presence of a helper tobamovirus. RNase protection analysis of genomic RNA of the STMV type strain revealed that it was composed of two major genome types which differed at a single detectable site near nucleotide 753. Analyses of 42 full-length STMV clones for sequence heterogeneity resulted in the identification of 16 variants distinguishable by unique RNase protection assay patterns. Characterization of these variants confirmed the presence of a major heterogeneity site at nucleotide 751 and identified several sites of sequence microheterogeneity typical of an RNA quasispecies population. Mapping of the heterogeneity sites revealed an apparently random distribution along the length of the STMV genome, with no significant clustering or preference for noncoding regions. Infectivity experiments in tobacco showed that RNA transcripts of 13 of the 16 variant clones were infectious, indicating that most of the variants represent functional genomes coexisting in the type strain with the two major genome types. Sequence analyses revealed that most of the heterogeneity sites detected, including the major site of heterogeneity, were single base differences. Assessment of all the heterogeneity sites found in the total of 10,545 nt sequenced allowed us to estimate that the RNase protection assays detected approximately 50% of the differences present in the 16 clones studied. The nature of these differences was highly biased in that 18 of the 29 single base differences characterized (62%) were G to A substitutions.